INTRODUCTION
Annual production of Japanese marine capture fisheries have shown a decreasing tendency because many fish and invertebrate stocks have been declining or are stable at low abundance levels.1 Declines in stock abundance are due to heavy fishing, poor environmental condition or to both factors acting together. Therefore, new fisheries management approaches are required to rebuild Japanese stocks and obtain maximum sustainable production levels.
An entry limitation approach, which restricts fishing effort and fishing practices, such as the number of vessels, period and area of fishing operations, has been traditionally employed in the Japanese fisheries management system. However, with the ratification of the United Nations Convention on the Law of the Sea,2 an approach to control catch amounts directly by setting total allowable catch (TAC) was additionally introduced into the Japanese fisheries management system in 1997. In this report, I describe the current status of marine capture fisheries and the present fisheries management system by TAC in Japan. Therefore, it is difficult to expect more catch from Japanese distant water fishery.
With the exception of a few species, many fish stocks around Japan show low or declining tendencies. The National Fisheries Research Institutes of the Fisheries Agency conducted assessments for 80 stocks of 42 species in Japanese EEZ. In 1999, among 27 pelagic stocks, almost half (13) stocks were at low or declining levels of stock abundance. Among 53 demersal stocks, about 50% (24) stocks were at low or declining abundance levels ( Table 1) . Low or declining abundance levels is a major cause of the recent declines in landings from offshore and coastal fisheries.
TAC SYSTEM Since 1998, TACs have set for eight species: Pacific saury (Cololabis saira), walleye pollock (Theragra chalcogrammus), jack mackerel (Trachurus japonicus), Japanese sardine (Sardinops melanostictus), chub mackerel (Scomber japonicus), spotted mackerel (Scomber australasicus), Japanese common squid (Todarodes pacificus), and snow crab (Chinoecetes opilio). Total catch of these eight species was 1.5 million tons in 1998, about 30% of the total production from marine capture fisheries and 50% of the landings from offshore fisheries. TACs for chub mackerel and spotted mackerel are combined and a common TAC is set for both mackerels because they are not separated in catch statistics. Fig. 2 Diagram of the present fisheries management system by total allowable catch (TAC) in Japan. Fig. 3 An illustration of a risk averse harvest control rules used to set fishing mortality rate F and calculate ABC for Japanese fisheries.
Vertical axis shows the ratio of current fishing mortality rate F and Fmsy, and horizontal axis indicates the ratio of current stock biomass B and Bmsy. M is the natural mortality rate, and is equal and less than 0.5.
Management
Policy and Harvest Control Rules
In the present TAC system, TAC levels are set to maintain or rebuild stocks to maximum sustainable yield (MSY) levels. However, stock assessments before 1999, estimated ABC to maintain the present level of stock abundance. When reliable spawning biomass and recruitment (S-R) relationships were available, Fmedian, the fishing mortality rate corresponding median of survival rate,3,4 was used as a biological reference point (BRP) in calculating ABCs. In the other cases, Finax, the fishing mortality rate achieving the maximum yield per recruit, and fishing mortality rates based on natural mortality rate (M), such as F=2/3M, were used as the BRPs. Since 2000, Japanese managers have set more conservative TAC levels based on the harvest control rules based on precautionary and risk averse approaches. The basis for this change was discussions in the United Nations and the Food and Agriculture Organizations 7 Japanese scientists and managers examined case studies in the United States 8-10 and the North Atlantic areas.11 The general harvest control rule approach (Figure 3 ) uses Fmsy or a reasonable proxy as a limit reference point for fishing mortality rate (Flimit). When fishing mortality exceeds Fi;m;t, overfishing is considered to be occurring. Fmsy is the fishing mortality rate that maximizes long-term yield under a constant-F policy. 3 The harvest control rule approach also uses a minimum stock size threshold (MSST), which is set to the product of the maximum of (1-M, 1/2) and Bmsy. When stock biomass is below MSST, the stock is assumed to be overfished. It seems reasonable that a stock fished at Fmsy can fluctuate around Bmsy on a scale related to M, i.e. small fluctuations for low M and large fluctuations for high M.9 Where, Bmsy is the equilibrium biomass expected when fishing constantly at Fmsy. When stock size is smaller than MSST, we reduce Flimit from Fmsy with stock size. We set the default target reference point of fishing mortality rate (Ftarget) as 80% of Flimt. The default target is recommended to managers as an ABC or TAC level.
PROBLEMS AND SOLUTIONS
The major problem of the present TAC system is that TACs are sometimes quite larger than ABCs. Total TACs for eight species was 2.7 to 2.8 million tons in 1998 and 1999, respectively (Table 2) . However, actual catch levels were almost same as ABC levels, and 32 87% (average 53%) of TAC levels in each species during 1998 and 1999.
Under the present legal system, marine capture fisheries are managed by the minister and prefectural governors. Therefore, many management bodies exist for each stock, particularly if the stock is distributed widely beyond prefectural jurisdictions. Each management body considers economic and social factors which tends to increase each individual TAC allocation and the sum of the TAC allocations for each stock. A solution of this problem might be to modify the present management framework for including all stakeholders, administrators, and scientists who provide scientific, economic and social information needed for making decisions and executing management plans. Under such a framework, we can develop and implement a common management plan for stocks in more than one prefectural jurisdiction.
In the absence of precise stock assessment advice, fisheries tend to request larger TAC allocation based on past landing records, and managers tend to accept the requests. For example, some stocks in East China Sea, Japan Sea, and Okhotsk Sea are shared stocks and with fishing grounds that extend to the EEZs of China, Korea, and Russia. Catch statistics in the foreign EEZs are essential for the precise stock assessments, but it is difficult to get the latest statistics in time for the assessment work in August.
In pelagic species, the number of recruits fluctuates widely from year to year and is difficult to predict.
For shared stocks in the EEZ of two or more countries, bilateral or multilateral cooperation is essential for fisheries management. In the East China Sea and Japan Sea, there are large common fisheries areas shared by Japan, Korea, and China, where six TAC species (all but walleye pollock and Pacific saury) are taken. As the first step of the cooperation, exchange of catch and fishing effort data, biomass estimates, etc , should be promoted through the existed bilateral frameworks.
